











































aixt−1 + wt ,





































zn+1 = Azn +wn ,
xn = Czn + vn ,
z1 = µ0 + u ,
w ∼ N (w;0,Γ) ,
v ∼ N (v;0,Σ) ,















xt ∼ N (A(st)xt−1 + d(st),Q(st)) ,




M f (1)t ...f
(M)
t
st mth f (m) L(m)
st = f
(1)
































ss = 1 s =
2, 3, ...,K
s = ∗
Σ(∗) = ξΣ(1), µ(∗) = µ(1)
ξ > 1
st = 1
xt ∼ N (A(st=1)xt−1 + d(st=1),Q(st=1)) ,














bt AR(p = 1)
AR(p = 2)
xt − bt ∼ N (
p1∑
k=1














 , A =


α1 α2 β1 − α1 β2 − α2
1 0 0 0
0 0 β1 β2






η1 + η2 0 0 0
0 0 0 0
0 0 η2 0
















































p(s1,x1 | y1) = p(x1 | y1, s1)p(s1|y1)
p(st,xt | y1:t)
st−1
p(st+1,xt+1 | y1:t+1) =
∑
st xt
p (st+1,xt+1|st,xt,y1:t+1) p (st,xt | y1:t)
S p(st,xt | y1:t)
St−1 t
p(st,xt | y1:t)
p(st,xt | y1:t) = p(xt | y1:t, st)p(st|y1:t)
p(xt | y1:t, st)
I I < St−1
p(xt+1 | y1:t+1, st+1)
S × I
st S × I I
st
p(xt | y1:t, st)










































































































































































































































































   













   





































   














   
   







































































































   















































































































































40TC  +  TP  +
Incu.Air Temp





































xt = (xmax − x0)(1 − at) + x0
a < 1 xmax
x0
xt = (xmax − x0)(1 − at) + x0
(xt − xmax) = −(x0 − xmax)at
(xt+1 − xmax) = −(x0 − xmax)at+1
(xt+1 − xmax) = −(x0 − xmax)ata
(xt − xmax)
(xt+1 − xmax) = (xt − xmax)a
xmax = 0
xt+1 = axt + wt+1
a < 1 wt ∼ N(0, s2) s = 0
s > 0
x1 = ax0
x2 = a (ax0)
xt = x0a
t

























7.84 7.85 7.86 7.87 7.88 7.89
x10
4
xt+1 = axt + wt+1
xt
xtxt+1 = axtxt + wt+1xt
〈xtxt+1〉 = a 〈xtxt〉+ 〈wt+1xt〉
〈wt+1xt〉 = 0





























Inferred process with old model
Inferred process with new model















Inferred process with old model
Inferred process with new model
AR(1)
AR(1)






























x0 = 80 = xmax























ni|i = Ti Ti i
ni+1|i = Ni i
i+ 1
nj|i = 0 j )= i+ 1
Normality Incubator open Recovery
tp rate ≈ TP
(FN + TP )



































New model (AUC: 0.904 EER: 0.160)














Sys. blood pressure 




Dia. blood pressure 
















































































































Sys. blood pressure 




Dia. blood pressure 
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x10^4



















1 −a 0 0
−a 1 + a2 0
0 −a










1 −a˜ 0 0
−a˜ 1 + a˜2 0
0 −a˜

























a˜ = a σ˜ = σ
λ˜− ((1 + a2)λ+ λ0) λ˜+ a2λ2 = 0
λ˜ =








λ˜ = 1σ˜2 ∆ = λ
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Handling 2: Recovery
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